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Sugars

take out the precipitated impurities. The
juice thickened so as to contain about 40 or
50 per cent, of solids is then further evapor-
ated in a vacuum pan until its super-satura-
tion is such that minute crystals of sugar
grain out, when by judicious admissions of
fresh concentrated juice and the continuance
of evaporation the crystals grow in size, and
the pan eventually becomes rilled with a
mushy mass of sugar crystals immersed in a
thick mother liquor containing the concen-
trated impurities. The crystals are then sepa-
*ated from the molasses by spinning in cen-
trifugal machines with perforated sides lined
with wire cloth. Sugar is extracted from the
beet by an entirely different process. Sugar is
also made in North America from the sugar
maple tree; in the United States and else-
where from different varieties of sorghum
and corn; and in various tropical countries
from the Date palm, Palmyra palm, and other
species of palm. Among cane sugar substi-
tutes are corn sugar and corn syrup, maple
sugar, honey, and fruits containing a large
proportion of sugar, notably dates and rais-
ins. During the Great War these substitutes
were largely used.

The sugar maples are probably the best
known of the maple genus of trees. The meth-
ods of gathering the sap were learned by the
early settlers of America from the aborigines.
Maple sugar is manufactured principally in
the North Atlantic and North Central States,
with Vermont and New York the leading
producers. To obtain the sap, the trees are
tapped in February, March, and April, ac-
cording to the locality and the season, and
when warm days and frosty nights occur,
which favor its flow. With an auger, a half-
inch hole is made in the trunk at first half an
inch deep, and increased by degrees to about
two inches. A spout of wood or metal is
then inserted, through which the sap flows
into a trough, whence it is conveyed daily to
a larger receiver; from this, after being
strained, it is carried to the boiler. The boil-
ing and refining processes are the same as
those in the manufacture of cane sugar. A
single tree yields from 2 to 6 pounds in a sea-
son.

Sugar Beet (Beta vulgaris), a member
of the Beet family, of the same species as the
common garden and fodder beets, extensively
grown in Europe and to a lesser extent else-
where, and forming one of the two principal
sources of the world's sugar supply. The prin-
cipal producers of beet sugar are Germany,

Russia, Czechoslovakia, and the United
States.

Sugar Cane (Sacchantm officinarum)> a
member of the grass family grown in tropical
and sub-tropical countries for the production
of sugar. The sugar cane is usually grown on
large plantations, and the largest crops are
obtained from rich soils that have abundant
moisture. The land is generally ploughed
early in the fall and ridged to facilitate drain-
age. The crop is propagated from entire
canes or from sections of the stalk which are
covered with soil from three to four inches.

Cuba heads the world in the output of
cane sugar, followed by British India, Java,
Hawaii, Porto Rico, Mauritius, Argentine,
the Philippines, Queensland, Brazil, Formosa,
and Louisiana.

Sugars, a group of carbohydrate sub-
stances, sweet to the taste, easily soluble in
water, slightly soluble in alcohol, and insolu-
ble in ether. They are colorless, odorless, usu-
ally crystallizable, and optically active, their
solutions rotating the plane of polarized light
to the right or left. With the notable excep-
tion of cane sugar, most of them have strong
reducing powers. They are in general capable
of undergoing fermentation through the ac-
tion of yeasts, moulds, and bacteria. Several
methods arc employed for determining the
sugar content of solutions. A procedure based
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on their optical activity is especially adapted
to cane sugar and other sugars in which the
amount of rotation produced is proportioned
to the amount of sugar in a given volume of